Although optical pulsar studies have been limited to a few favoured objects, the observation of pulsars at optical wavelengths provides an opportunity to derive a number of important pulsar characteristics, including the energy spectrum of the emitting electrons and the geometry of the emission zone. These parameters will be vital for a comprehensive model of pulsar emission mechanisms. Observations of the Crab pulsar with the high-time-resolution photon-tagging photometer IquEYE show an optical-radio delay of ∼178 µs. Incorporating simultaneous Jodrell Bank radio observations suggested a correlation between giant radio pulses and enhanced optical pulses for this pulsar, thus offering possible evidence for the reprocessing of radio photons.
Multiwavelength High-Time-Resolution Astronomy
Observations of the Crab pulsar with the high-time-resolution photometer IquEYE in December 2009 had concurrent radio observations taken on two nights at Jodrell Bank. The radio data were analysed to find so-called 'giant radio pulses' (GRPs): occasional giant pulses with an intensity of up to 1000 times that of a typical pulse (Lorimer and Kramer, 2005.) To check our reduction and timing correction pipelines, the optical and GRP data were folded using a radio ephemeris specially fitted over the observing dates. The mainpulse GRPs identified for the night of 2009 December 14 are approximately normally distributed about the nominal peak radio phase (Fig. 1) . 663 GRPs were identified above a 6.0 σ threshold, which also had concurrent optical observations.
Summary
These results, in combination with those of Shearer et al. (2003) , have established a clear link between the optical emission and giant radio pulses of the Crab pulsar (Fig. 2 .) The delay of 178 µs recorded here between the radio and optical peaks (Fig. 3) points to a phase and spatial separation of the order of 2
• and/or 50 kilometres. One possible explanation of the optical emission is the reprocessing of radio photons; see Petrova et al. (2009) .
We note however that optical polarisation studies (S lowikowska 2009) show an association between the optical polarisation and the arrival phase of the radio precursor. More observations are needed of the linear and circular polarisation during giant radio pulses, as well as a determination of the optical enhancement as a function of GRP phase. There is a noticeable increase in optical flux at spin0 (which represents the optical photons concurrent with a GRP) up to a 4-σ level. This correlation between increased optical emission and giant radio-pulse emission is in qualitative agreement with previous findings (Shearer et al., 2003) . (2009) showed that the linear polarisation of the main optical peak occurs in phase with the radio precursor, at phase .95. When we look at the optical intensity (Stokes I) we see no change in the slope of the rising edge. We suggest this is indirect evidence for a shift between linear and circular polarisation as observed by McDonald et al. (2011) and is consistent with a simple synchrotron model for the optical emission.
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